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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on June 
13, 2005 has been entered. 

Claim Objections 

Claim 40 is objected to because of the following informalities: The claim refers to 
the storage server of claim 34, which claims 37, an exact copy of this claim already 
depends from. The Examiner interprets this as a typographical error and should be 
dependent on claim 39. For examination purpose the Examiner assumes dependency 
on claim 39. Please notify the Examiner if this is incorrect. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 19-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Ofek et al (US Patent #5,680,640) in view of Khattar et al (NPL). 
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Claims 19, 27, 28 disclose a storage server for providing a virtualized storage 
apparatus to a plurality of hosts, the storage server comprising: a first communication 
interface coupled to a first network to receive a data access request from one or more 
hosts (figure 1, ref. 28, column 2, lines 18-25); a second communication interface (figure 
1 , ref. 20a and 20b) coupled to a second network to communicate with first (figure 1 , ref. 
14) and second storage (figure 1, ref. 16) subsystems including first and second storage 
areas, respectively, to store data associated with the hosts (figure 1, ref. 14, 16, and 
17a-n and column 4, lines 13-17; wherein the devices are in a network environment, 
hence, each device is connected to each other via communication interfaces), the first 
and second storage subsystems being provided at remote locations from the storage 
server (p. 3, paragraph 3); and a virtual device driver component that is operable to 
present a virtual storage area to the hosts, the virtual storage area being mapped (figure 
1 , ref. 24) to the first and second storage areas of the first and second storage 
subsystems (column 6, lines 18-36; wherein the virtual device driver component is the 
component that makes the virtual storage devices perform, completely transparent to 
the hosts, a "background" data migration process using the data map to check data 
have been migrated and which is still to be migrated) wherein the storage server is 
configured to receive a first data request including a virtual address identifying a first 
location in the virtual storage area from one of the hosts (column 4, lines 13-17; wherein 
the devices are in a network environment, hence, each device has a unique ID 
recognized by the other devices) and generate a second data request directed to the 
first storage subsystem, the second data request including a storage address identifying 
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a second location in the first storage area that is mapped to the first location in the 
virtual storage area (abstract; when the host requests data from a data storage, the 
system determines if the data requested is stored on the first or second storage area. If 
the data is not on the new storage system or second storage system, the process will 
look for the data on the old storage system or first storage system. Once migrated the 
data are mapped to the corresponding place so the user can access it transparently 
without knowing on which storage area to look for the data), wherein the storage server 
is configured to change mapping of the first location in the virtual storage area to a third 
location in the second storage area (column 6, lines 37-45; wherein the map/table is 
configure d to change mapping of the old storage location to the new storage location) 
in connection with a data migration operation (column 2, lines 40-55 and column 6, lines 
17-25; wherein the data access read/write are handled while the migration is running as 
the "background" process). Ofek et al discloses the use of direct fiber optic connections 
to connect the devices. It fails to disclose a switch for interconnecting the host 
computers, storage apparatuses, and the back end server. Ofek et al also fails to 
disclose the first and second storage subsystems being provided at remote locations 
from the storage server. Khattar et al teaches the use of switches to connect a large 
number of network devices (p. 15, section 1 .3.3.12) including storage devices. Khattar 
et al also teaches of the storage subsystems being provided at remote locations from 
the storage server (p. 3, paragraph 3). 

Ofek et al and Khattar et al are analogous art because they are both related data 
migration. 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the switches and storage subsystems in Khattar et al with the 
system in Ofek et al because storage area networks allow applications that move data 
to perform better (Khattar et al p. 4, paragraph 2). 

Claim 20 discloses the storage server of claim 19, wherein the data migration 
involves migration of data in the second location to the third location. Ofek et al further 
teaches wherein the data are migrated from the old storage to the new storage with the 
updated map to indicate the old data has been migrated (abstract). 

Claim 21 discloses the storage server of claim 20, wherein if the storage server 
receives a third data request including the virtual address identifying the first location of 
the virtual storage area from one of the hosts after the data migration, the storage 
server is configured to generate a fourth data request directed to the second storage 
subsystem, the fourth data request including a storage address identifying the third 
location in the second storage area. Ofek et al further teaches wherein the data is 
migrated from the old storage to the new storage with the updated map to indicate the 
old data has been migrated. The data map is keeping track of the migration and the 
first, second, and third location in the new storage area with the address. The map 
must have an addressing mechanism in order to keep track of where the data is 
migrated (abstract and figure 2). 

Claim 22 discloses the storage server of claim 19, wherein the first and second 
network switches are the same. Khattar et al further teaches the switches allow any to 
any connections (page 15-16, section 1.3.3.12). 
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Claim 23 discloses the storage server of claim 19, wherein the server is configure 
d to initiate the data migration of first data stored in the first storage area of the first 
storage subsystem to the second storage area of the second storage subsystem. Ofek 
et al further teaches if the server is coordinating the migration and keeping a data map 
of the migration state, it must initiate the migration (abstract). 

Claim 24 discloses the storage server of claim 23, wherein the server is 
configured to receive a request from one of the hosts to access a portion of the first data 
while the first data are being migrated to the second storage area Ofek et al shows a 
request is received while data is migrated (figure3, ref. 104, 106, 108). 

Claim 25 discloses the storage server of claim 24, wherein the server accesses a 
data migration unit to determine whether to direct a server request generated in 
response to the request from one of the hosts to access the first data is to be directed to 
the first or second storage subsystem, wherein the data migration unit maintains a 
record on portions of the first data that remain in the first storage area as the first data 
are being migrated to the second storage area. Ofek et al further teaches the server 
determines if the data is in the old or new storage and direct the access accordingly 
(column 6, lines 17-34 and figure 1, ref. 24 [Migrate process] and figure3, ref. 102). 

Claim 26 discloses the storage server of claim 25, wherein the data migration 
unit is provided in one of the storage subsystem or the server. Ofek et al further 
teaches the migration unit is in the server (figurel , ref. 24). 

Claim 29 discloses the method of claim 28, further comprising: maintaining a 
table holding a flag for indicating a data migration state on each data block associated 
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with the virtualized storage area. Ofek et al further teaches a data element map 
including an indication of whether or not an element is stored on a storage system 
(column 2, lines 28-31 and figure2). 

Claim 30 discloses the method claim 28, wherein each data block corresponds to 
a logical block address. Ofek et al further teaches the system uses fixed block 
architecture (column 4, lines 54-59). 

Claim 31 discloses the method claim 28, wherein the table is maintained by one 
of the first and second storage subsystems. Ofek et al further teaches the second 
storage device includes a data element map (column 2, lines 28-32). 

Claim 32 discloses the method claim 31, further comprising: receiving a third 
data request at the backend server including the virtual address identifying the first 
location of the virtual storage area from a second host after the data migration; and 
generating a fourth data request directed to the second storage subsystem, the fourth 
data request including a storage address identifying the third location in the second 
storage area. Ofek et al further teaches the data is migrated from the old storage to the 
new storage with the updated map to indicate the old data has been migrated. The data 
map is keeping track of the migration and the first, second, and third location in the new 
storage area with the address. The map must have an addressing mechanism in order 
to keep track of there the data are migrated to (abstract and figure 2). 

Claim 33 discloses the method of claim 32, wherein the first and second hosts 
are different hosts. Ofek et al further teaches the first and second hosts are different 
(column 5, lines 19-20). 
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Claim 34 discloses a storage server for providing a virtualized storage apparatus 
to a plurality of hosts, the storage server comprising: a first communication interface 
coupled to a first network to receive a data access request from one or more hosts that 
are coupled to the first switch (figure 1, ref. 28 and column 2, lines 18-25); a second 
communication interface (figure 1, ref. 20a and 20b) coupled to a second network to 
communicate with first (figure 1, ref. 14) and second storage (figure 1, ref. 16) 
subsystems including first and second storage areas, respectively, to store data 
associated with the hosts (figure 1, ref. 14, 16, and 17a-n and column 4, lines 13-17; 
wherein the devices are in a network environment, hence, each device is connected to 
each other via communication interfaces), the first and second storage subsystems 
being provided at remote locations from the storage server (p. 3, paragraph 3); and a 
virtual device driver component that is operable to present a virtual storage area to the 
hosts, the virtual storage area being mapped (figure 1, ref. 24) to the first and second 
storage areas of the first and second storage subsystems (column 6, lines 18-36; 
wherein the virtual device driver component is the component that makes the virtual 
storage devices perform, completely transparent to the hosts, a "background" data 
migration process using the data map to check data have been migrated and which is 
still to be migrated) wherein the storage server is configure d to receive a first data 
request including a virtual address identifying a first location in the virtual storage area 
from one of the hosts via the first communication interface (column 4, lines 13-17; 
wherein the devices are in a network environment, hence, each device has a unique ID 
recognized by the other devices) and generate a second data request directed to the 
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first storage subsystem, the second data request including a storage address identifying 
a second location in the first storage area that is mapped to the first location in the 
virtual storage area (abstract; when the host requests data from a data storage, the 
system determines if the data requested is stored on the first or second storage area. If 
the data is not on the new storage system or second storage system, the process will 
look for the data on the old storage system or first storage system. Once migrated the 
data are mapped to the corresponding place so the user can access it transparently 
without knowing on which storage area to look for the data), wherein the storage server 
is configure d to change mapping of the first location in the virtual storage area to a third 
location in the second storage area (column 6, lines 37-45; wherein the map/table is 
configure d to change mapping of the old storage location to the new storage location) 
in connection with a data migration operation (column 2, lines 40-55 and column 6, lines 
17-25; wherein the data access read/write are handled while the migration is running as 
the "background" process), and wherein the first and second network switches are the 
same. Ofek et al teaches of the use of direct fiber optic connections to connect the 
devices. It fails to disclose a switch for interconnecting the host computers, storage 
apparatuses, and the back end server. Ofek et al also fails to disclose the first and 
second storage subsystems being provided at remote locations from the storage server. 
Khattar et al teaches the use of switches to connect a large number of network devices 
(p. 15, section 1.3.3.12) including storage devices. Khattar et al also teaches of the 
storage subsystems being provided at remote locations from the storage server (p. 3, 
paragraph 3). 
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Ofek et al and Khattar et al are analogous art because they are both related data 
migration. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the switches and storage subsystems in Khattar et al with the 
system in Ofek et al because storage area networks allow applications that move data 
to perform better (Khattar et al p. 4, paragraph 2). 

Claim 35 discloses the storage server of claim 34, wherein the data migration 
involves migration of data in the second location to the third location. Ofek et al further 
teaches wherein the data are migrated from the old storage to the new storage with the 
updated map to indicate the old data has been migrated (abstract). 

Claim 36 discloses the storage server of claim 35, wherein if the storage server 
receives a third data request including the virtual address identifying the first location of 
the virtual storage area from one of the hosts after the data migration, the storage 
server is configure d to generate a fourth data request directed to the second storage 
subsystem, the fourth data request including a storage address identifying the third 
location in the second storage area. Ofek et al further teaches wherein the data is 
migrated from the old storage to the new storage with the updated map to indicate the 
old data has been migrated. The data map is keeping track of the migration and the 
first, second, and third location in the new storage area with the address. The map 
must have an addressing mechanism in order to keep track of where the data is 
migrated (abstract and figure2). 
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Claim 37 discloses the storage server of claim 34, wherein the server is configure 
d to initiate the data migration of first data stored in the first storage area of the first 
storage subsystem to the second storage area of the second storage subsystem. Ofek 
et al further teaches if the server is coordinating the migration and keeping a data map 
of the migration state, it must initiate the migration (abstract). 

Claim 38 discloses the storage server of claim 37, wherein the server is configure 
d to receive a request from one of the hosts to access a portion of the first data while 
the first data are being migrated to the second storage area Ofek et al shows a request 
is received while data is migrated (figure3, ref. 104, 106, 108). 

Claim 39 discloses a storage server for providing a virtualized storage apparatus 
to a plurality of hosts, the storage server comprising: a first communication interface 
coupled to a network switch to receive a data access request from one or more hosts 
that are coupled to the switch (figure 1, ref. 28 and column 2, lines 18-25); a second 
communication interface (figure 1, ref. 20a and 20b) coupled to the network switch to 
communicate with first (figure 1, ref. 14) and second storage (figure 1, ref. 16) 
subsystems including first and second storage areas, respectively, to store data 
associated with the hosts (figure 1, ref. 14, 16, and 17a-n and column 4, lines 13-17; 
wherein the devices are in a network environment, hence, each device is connected to 
each other via communication interfaces), the first and second storage subsystems 
being provided at remote locations from the storage server (p. 3, paragraph 3); and a 
virtual device driver component that is operable to present a virtual storage area to the 
hosts, the virtual storage area being mapped (figure 1, ref. 24) to the first and second 
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storage areas of the first and second storage subsystems (column 6, lines 18-36; 
wherein the virtual device driver component is the component that makes the virtual 
storage devices perform, completely transparent to the hosts, a "background" data 
migration process using the data map to check data have been migrated and which is 
still to be migrated) wherein the storage server is configure d to receive a first data 
request including a virtual address identifying a first location in the virtual storage area 
from one of the hosts via the first communication interface (column 4, lines 13-17; 
wherein the devices are in a network environment, hence, each device has a unique ID 
recognized by the other devices) and generate a second data request directed to the 
first storage subsystem, the second data request including a storage address identifying 
a second location in the first storage area that is mapped to the first location in the 
virtual storage area (abstract; when the host requests data from a data storage, the 
system determines if the data requested is stored on the first or second storage area. If 
the data is not on the new storage system or second storage system, the process will 
look for the data on the old storage system or first storage system. Once migrated the 
data are mapped to the corresponding place so the user can access it transparently 
without knowing on which storage area to look for the data), wherein the storage server 
is configure d to change mapping of the first location in the virtual storage area to a third 
location in the second storage area (column 6, lines 37-45; wherein the map/table is 
configure d to change mapping of the old storage location to the new storage location) 
in connection with a data migration operation (column 2, lines 40-55 and column 6, lines 
17-25; wherein the data access read/write are handled while the migration is running as 



Application/Control Number: 09/991 ,219 Page 1 3 

Art Unit: 2141 

the "background" process), wherein the data migration involves migration of data stored 
in the second to the third location (abstract), wherein if the storage server receives a 
third request including the virtual address identifying the first location of the virtual 
storage area from one of the hosts via the first interface after the data migration, the 
storage server is configure d to generate a fourth data request directed to the second 
storage subsystem and send the fourth data request to the second storage subsystem 
via the second interface, the fourth data request including a storage address identifying 
the third location in the second storage area (abstract and figure2). Ofek et al teaches 
of the use of direct fiber optic connections to connect the devices. It fails to disclose a 
switch for interconnecting the host computers, storage apparatuses, and the back end 
server. Ofek also fails to disclose the first and second storage subsystems being 
provided at remote locations from the storage server. Khattar et al teaches the use of 
switches to connect a large number of network devices (p. 15, section 1.3.3.12) 
including storage devices. Khattar also teaches of the storage subsystems being 
provided at remote locations from the storage server (p. 3, paragraph 3). 

Ofek et al and Khattar et al are analogous art because they are both related data 
migration. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the switches and storage subsystems in Khattar et al with the 
system in Ofek et al because storage area networks allow applications that move data 
to perform better (Khattar et al p. 4, paragraph 2). 
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Claim 40 discloses the storage server of claim 39, wherein the server is configure 
d to initiate the data migration of first data stored in the first storage area of the first 
storage subsystem to the second storage area of the second storage subsystem. Ofek 
et al further teaches if the server is coordinating the migration and keeping a data map 
of the migration state, it must initiate the migration (abstract). 

Response to Arguments 
Applicant's arguments with respect to claims 19, 27, and 28 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Fiacco et al (US Patent #6,098,125) teaches of mapping fibre 
channel frames based on control and type header fields. Yanai et al (US Patent 
#5,544,347) teaches of a data storage system controlled remote data mirroring with 
respectively maintained data indices. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Gillis whose telephone number is 571-272- 
7952. The examiner can normally be reached on M-F 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rupal Dharia can be reached on 571-272-3880. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 09/991,219 



Page 15 



Art Unit: 2141 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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